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(54) METHOD; OF PREPARING MOULDED ARTICLES ,7, 

the. mold -member has the property of not 
tightlyi- adhering to the said- L: polymeric 50 
material when cured, *(b): applying ia* reduced 
fluid-pressure to the said enclosed .cavity to 
moyeythe ; said flexible mold member having 
thel liquid -polymeric material coating there- 
on toward and into contact with, the said 55 
rigid support member to shape the said 
.flexible .mold member, (c) forming a shaped 
flexible isolid polymeric layer by curing the 
said ; liquid polymeric material .coating on 
the surface , of the flexible^mold member, 60 
and (d) applying a fluid pressure in the said 
cavity between the flexible -mold member 
and. -the rigid support member to move the 
.flexible mold member away from/ the rigid 
support member. - M < , 65 

The advantages and objects of ? this in- 
vention may be more readily understood by 
reference to the drawings wherein cFig. 1 is 
a perspective view in section of a mold hav- 
ings a -flexible mold member attached to a 70 
rigid support member, where- the --flexible 
mold member is disposed -inwardly toward 
the rigid support member; Fig. 2 is a partial 
fragmented? cross-sectional vviewwof the mold 
having the flexible mold member distended 75 
outwardly away from the rigid support mem- 
ber, forming an enclosed cavity therebetween 
and having a coating of an uncured liquid 
polymeric material thereon; Fig. 3 is a par- 
tial fragmented cross^sectional view , of the 80 
mold j having the flexible mold member dis- 
posed inwardly toward the rigid support 
member and having a flexible polymeric 
layer deposited thereon; and Fig. 4 is a par- 
tial fragmented cross-sectional view, of the 85 
mold having the flexible mold member dis- 
tended outwardly from the rigid support 
member and supporting a molded composite 
structure comprising a flexible polymeric 
covering adhered to a foam pad. 90 

Reference to the figures shows a flexible 
mbld member 1 such as a contoured silicone 
rubber or cured polyurethane attached to 
a rigid support member 2 at position 3. The 
rigid support member is provided with an 95 
aperture 4 to allow a fluid pressure between 



. ?. We, The Goodyear ^Tire ,& 
Rubber Company, a Corporation organised 
under ithe;laws of the; State of ; Ohio; United; 
States- of "America, .with offices at; 1144 East 
Marked Street; . Afaon, :2 Ohio ; United States 
of /America, idp hereby declare the invention, 
for^ which,, we pray that a .patent may r-be 
granted-^to ; iis; and. the me&ody by which 
it?is tpjibe<si^rfqimed;Ho«,b.e. particularly ides- 
cribed-m and; by the following statement 
i ^T^krinv^ention relates^ toiian; improved 
methody>f -ipreparing molded articles ; ,>• 

Various contoured molded articles have 
k been v rprepared by,, depositing . materials on 
contoured^ mold surfaces and» ? removing : the 
molded articles from the mold. For exr 
ample, ^contoured , padded elements such as 
seat ^cushions,,; bumpers, and. upholstery: for 
autqmqbfles^haye- been prepared which have 
tliermqpiastic shells or skins i; adhered to, re- 
silientvpads or, cores. Such" padded elements 
haye been prepared, for example, by form- 
ing skins of ^a; polymeric material on the 
contoured ; surface of a mold - followed by 
applying a foamable polymeric material to 
the&skins awhile the -skins are still on the 
moldi surface and foaming the polymeric 
material ' to form the padded element Here- 
tofore; -padded elements when formed by 
such a method in a mold having intricate 
contours* have, been difficult to remove from 
the . mold without an attendant danger of 
tearing or destroying a part of the skin. 

It is therefore an object of this invention 
to provide an improved method of prepar- 
ing molded articles. 

In accordance with this invention it has 
been found that molded articles- can be pre- 
pared by the ; method which comprises (a) 
depositingat least one coat of a liquid poly- 
meric material curable to a flexible polymer 
onto the exposed surface of a flexible con- 
toured molded member attached to a rigid 
support member to form an enclosed cavity 
45 therebetween and distended outwardly from 
the said rigid support member by the appli- 
cation of fluid pressure to the said enclosed 
cavity; wherein the said exposed surface of 
[Price 25p] 
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the onclosed surfaces of the flexible mold 
and rigid support members to be adjusted. 
The term "rigid support" is used in this 
specification to describe a support for the 
5 flexible mold member having a greater 
rigidity than that of the flexible mold mem- 
ber. The rigid support can be of various 
materials such as metals, plastics, wood, 
cured natural rubber and synthetic rubber- 
10 like polymeric materials. A fluid pressure 
is applied to the aperture 4 to distend the 
flexible mold member 1 outwardly away 
from the rigid support 2 to form a cavity 
5 therebetween. The fluid pressure can be 
15 provided by the various fluids such as air, 
nitrogen and water. A layer 6 of flexible 
polymeric material such as a cured poly- 
urethane is provided on the exposed surface 
of the flexible mold member by first apply- 
20 ihg at least one spray coat of a curable mix- 
ture such as a liquid polyurethane reaction 
mixture onto the distended flexible mold 
member 1. The fluid pressure within the 
cavity 5 is reduced to actuate the flexible 
25 mold member 1 inwardly toward the rigid 
support member 2. The spray coats of the 
polyurethane reaction mixture are allowed 
to cure to form a flexible cured polymeric 
polyurethane shell 6 deposited on the flexible 
30 mold member 1. 

The spray coats of polyurethane reaction 
mixture can be dried and cured within a 
. relatively short time, with the application 
of heat if desired, usually within about an 
35 hour or less depending upon the nature of 
the polyurethane reaction mixture and 
whether a catalyst is utilized. 

It is preferred that the flexible mold mem- 
ber 1 does not tightly adhere to the deposi- 
40 ted flexible polymeric shell. If desired.^ the 
flexible mold member 1 can be provided 
with a release agent coating to assist in the 
prevention of adherence of the deposited 
flexible polymeric shell. 
45 A liquid foamable material such as a 
polyurethane reaction mixture is applied in 
the cavity to a part of the surface of the 
. cured polymeric shell 6. A cover 7 and 
mounting bracket 8 are placed over the 
50 mold and the foamable reaction mixture is 
allowed to foam and expand to contact the 
surfaces of the deposited flexible polymeric 
shell and mounting bracket 8 and cured to 
form a shaped cured flexible cellular poly- 
55 urethane 9 adhered to the cured polymeric 
shell and mounting bracket thereby form- 
ing the composite structure. The foamable 
polyurethane reaction mixture is usually 
foamed and cured in a relatively short time 
60 such as about 20 minutes or less. The fluid 
pressure in the cavity 5 is then increased 
(after lifting off the cover 7) to activate the 
. flexible mold member 1 outwardly from the 
rigid support member 2 and the said com- 
65 posite structure having the mounting bracket 



adhered thereto is removed from the flexible 
mold member. The mounting bracket is 
used to facilitate the attachment of the com- 
posite structure to other structures. 

It is to be understood that although in 70 
the description of the drawings a sprayable 
liquid polyurethane mixture is used to de- 
posit a flexible polymeric material on the 
surface of the flexible mold member, in the 
practice of this invention other materials 75 
can also be deposited thereon, particularly 
in its inwardly disposed position. For ex- 
ample, suspensions or solutions of thermo- 
plastic, thermosetting and rubberlike poly- 
meric materials can be applied to the sur- 80 
faces of the flexible mold member followed 
by the coagulation and drying of the plastic 
and rubberlike materials. Also, other 
materials can be applied by the deposition 
of molten materials such as molten thcrmo- 85 
plastic polymers followed by the cooling and 
solidifying of the molten materials. It is 
preferred to deposit polyurethanes because 
of ease of handling of polyurethane reaction 
mixtures and their fast reaction time. Al- 90 
though it is preferred that the plastic and 
rubberlike materials are deposited by spray- 
ing, it is to be appreciated that they can be 
applied by other suitable methods such as 
by brushing, dipping and pouring, and the 95 
well known slush molding and rotational 
molding methods. 

Where the method of this invention is 
used to prepare a composite structure hav- 
ing a polymeric skin adhered to foam pads, 100 
it is usually desired that a sufficient amount 
of the polymeric material is deposited on 
the surface of the flexible mold member to 
provide a layer or skin of the polymeric 
material having a thickness of from 1 to 105 
50 mils. 

In the practice of this invention the 
flexible mold member can be prepared from 
various flexible polymeric materials. It is 
preferred that such flexible polymeric 110 
materials do not tightly adhere to the 
molded article when it is formed on the sur- 
face of the flexible mold member. Repre- 
sentative of such flexible polymeric materials 
are the flexible silicone rubbers which are 115 
generally cured at room temperature. Other 
flexible materials can be used for the mold 
member which usually require release agents 
or parting films. Representative of the 
various flexible materials are flexible poly- 120 
urethanes, cured millable gum silicone rub- 
bers, cured natural rubber and the various 
synthetic rubbers such as rubbery polymers 
of conjugated dienes such as 1,4 addition 
polymers of 1,3-butadienc and of isoprene 125 
or polychloroprene; the rubbery copolymers 
of butadiene and styrene which contain a 
major proportion of butadiene, particularly 
copolymers of butadiene and styrene which 
contain from 60 to about 90 percent by 130 
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• weight, of butadiene; copolymers of buta- 
diene and ac^lpnitnle; butyl xubher, which 
is^a ^polymeri^tio^.iiroduct of ;a .major ,pro- 
portipri of "a^monb olefmV such ;as butylene, 
.? and a . minor portion, of multi^efin] such as 
butadiene^ arid 'isoprerie; copolymers ' of 
ethylene and ^propylene; ' and ; ter^plymers -of 
ethylene, ipfO]b$^^ proportion 
of.;a; noncorijugated .diene and flexible pbly- 

10 mers f orxned "by, "the open .iing^pblymeri^af 
tion ; of ^ unsaturated alicyclic ^compounds' 
having .from one to three carbonTid-carHon 
double "bonaVyin* the; alicyclic rmg sucli .as 
pblyoctenamers and polydddecenamers^'; t 

15 ; /The ffle^Ie mbfdme^ coated" 
with various* release .agents we^ 
those slcilled in the j molding art.V and ihe 
tenn;, "flexible moid member" used in 'ffiis 
s^ecffica^n^ieMs to . flexible mold mem? 

20 , t|ers ,; : teying^a" release agent coating wKeri 
sucKJ a coating is desired., Representative 
of the; various; /release agen for the surface- 
of tfie fle^le "mold member , are those that 
do not: tightly adhere 2 to ;the molded article 

25 when: it ^JonnecTJon the Jnexible^n^ldssur? 
face! Somel of the many suitable* release 
u agents include the pbiyi; 
tppfpylene ^Vraxes /and emulsions, natural ; 
waxes, syntMc 1 waxes, . Aeiyt .siHw 

30 fljndj^ soya 
be^^fatty acids; vegetable cephajin and 
L lecit^nV^also soaps,, fluorocSxbons, polyvinyl 
alcohol and ,fluor bsilicones; . * * * , . \' 
'I *jn additiM^ to golyuremarie reaction mix- 

35 ture^ vari- 
ous susper^ions, arid solutions 6f materials 
can be used to deposit the" polymeric 
materials ion of the flexible mold 

member. / % F6f"' example, suspensions coin- 

40 , prismg^ dis^er^ons . &d^ ( em^sions^of thermo- 
plastic "p61Jmera; ,v 11ieim6s(^ polymers, rur> 
feery ,pQlymers n and ..copolymers and plasti- 
cized p^ticulate vinyl resins i can be used. 
Representative examples of the rubbery 

45 polymers and copolymers are,natural rub- 
beir^and . various " synthetic rubbers such as 
rubbery polymers of conjugated dienes in- 
cluding polycnloroprene, the rubfiery co- 
polymers of butadiene and styrene which 

50 contain .a major proportion of butadiene, 
particularly ^ 'copolymers of butadiene aria* 
styrene which contain from 60 to 9?Jpercent 
by weight of butadiene, copolymers of buta- 
diene and acrylonitrile, butyl . rubber, which 

55 is. a polymerization product of a major pro- 
portion of a mono olefin, such as butylene, 
and a minor portion of multi-olefin, such as 
butadiene and isoprene, rubbery polymers 
of isoprene, rubbery polymers of 1,3-buta- 

60 diene, rubbery copolymers of ethylene and 
propylene and rubbery terpolymers of 
ethylene, propylene and a minor proportion 
of a ^ diene. Aqueous emulsions of such 
rubbery polymers and copolymers are par- 

65 ticularly suitable. The suspensions of the 



; rubbery polymers and copolymers can be 
compounded^ \wlth; : .Vsuitobie • ** ' \y\flcanizing 
materials such .a^ . sjiufur arid with vulcaniza- 
tion^ acceleratera.sd that [ they! ,cari be cured 
after their- depdsiuori.V ^ -" 79 

^:Rep^ vinyl , resins are 

^plasticized ipdlyymyL 

.cbpolymers;.pf vinyl chloride ^witfi^ another 
-•YaC9PJ9PQW4, s ^ a § vinyl chloride-vinyl 
acetate : . copolymers, .7- vinyl chloride-vinyl 75 
ether copolymers; vinyl chlonde-maieate or 
Jf umarate^ . copolymers r :and I ] vinyl -chloride- 
ypy^ 116 PjWoride c6poiymers. v TThe par- 
'^J^^yinyJ; resins, cari.be -plasticized with 
pla^ticizers , well knpMp\;t6.. those 'skilled in 80 
^ja^-apphed to "the surface Varid heated 
•5? £ Salesce the resin particles! arid form a 
flexible layer. rj " " ' . J 

r^^SfSt^^'^^on rmxtures are useful 
ffluW? P? ac ^P e of this invention for-the pre- 85 
• paratipn of u^e flexible jtnold ^member, for 
W^P^P 3 ??**™' of various articles to be 
W#? e ftJ^ r ^ on . and v ^6r Ifoamable^mrxtures 
W& *k t be m€ fthod of .this, invention is used 
: to T prepare padded , arlucles. It is. understood 90 
-f09f polyurethanes,. iriciiiding ; ceUular 

ppl^yjarethanes, except when used for the 

fle ^Sk member, can be either flexible 
or^ngid., ^ t ; " ; 

, ^^^^rethane .reaction mixtures used 95 
in this invention include niixfures. of the 
matena% .that ; are commonly ^used to pre- 
r3are v rigid or. flexible pol^etharies and 
polyurethane foams, by the well.kriown one- 
shot,, prepoiymef or semi-prepbiymer tech- 100 
mques. For .example, see Patent Specifica- 
tion No. 1,1 18; 457. ' 

jQ?£Z Ta Ry> me polyurethane reaction mix- 
tures are prepared from atj least one reactive 
^AJ^qg^^nta^ pol^eric^niaterial.as 105 
determined by the Zerewitinofl iriethod and 
at least one organic polyisocyariate. It is to 
^-.WlS^toSd that the, polyurethanes re- 
ferred to ih this specification may also con- 
tain polyurea linkages. ' .* no 

The.foamable polyurethane reaction mix- 
ture can contain water or various well- 
known . inert fluid-expanding, or blowing 
agents to cause the said reaction mixture 
to foam. It is usually desired that the inert 115 
fl^d-expanding agents be gaseous, at room 
temperature. The term "inert" means that 
the expanding agent does not detrimentally 
react -with the reaction mixture. Repre- 
sentative examples of various blowing agents 120 
include air, nitrogen, carbon dioxide and 
halogenated hydrocarbons, exemplary of 
which are methylene chloride, trichloro- 
monqfiuoromethane, dichlorodifluoro- 
methane and 1,2-dichlorotetrafluoroethane. 125 
The ioamable polyurethane reaction mix- 
ture can also contain relatively small 
amounts; of various catalysts well lmpwn to 
those skilled in the art to increase its rate 
of reaction as well as various surf active 130 
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agents to assist in controlling the cell struc- 
tube of the resultant foam. 

In the preparation of the various poly- 
urethane reaction mixtures usually the more 
5 useful reactive hydrogen containing poly- 
meric materials comprise at least one mem- 
ber selected from polyester polyols, poly- 
ether polyols, dihydroxy-terminated poly- 
mers of conjugated diene hydrocarbons, and 
10 castor oil. The reactive hydrogen-contain- 
ing material generally used has a molecular 
weight between 700 and 5000 and, usually, 
between 1000 and 4000. Generally, the 
polyester polyols are the preferred active 

15 hydrogen-containing material where high 
strength and solvent resistance are desired. 

Where foamable polyurethane reaction 
mixtures are to be prepared, to form rigid 
and flexible cellular polyurethanes, poly- 

20 meric reactive hydrogen containing com- 
pounds having relatively low molecular 
weights (hydroxyl numbers of from 350 to 
600) can be used to prepare rigid foams 
and such compounds having relatively high 

25 molecular weigjits (hydroxyl numbers of 
from 30 to 120) can be used to prepare 
flexible foams. The density of the prepared 
foam is dependent somewhat upon the type 
and amount of fluid expanding agent used. 

30 Usually the ratio of isocyanate groups of 
the polyisocyanate, preferably an organic di- 
isocyanate, to the reactive hydrogen-contain- 
ing groups of the reactive hydrogen-contain- 
ing polymeric material is from 1.1 : 1 to 12: 1 

35 and preferably 1.2:1 to 2.5:1. These 
materials can be reacted at temperatures 
from 20°C. to 150°C. to form a poly- 
urethane prepolymer. The reactive hydro- 
gens are supplied by hydroxyl groups and 

40 amine groups. This prepolymer can be dis- 
solved or dispersed in the solvent to form 
a solution or dispersion which is then mixed 
with a catalyst, chain extending agent and/ 
or a crosslinking agent to form a polyure- 

45 thane reaction mixture. 

Agents which promote chain extension 
and crosslinking of the polymer are also 
useful and are sometimes known as curing 
agents which facilitate reacting the poly- 

50 urethane reaction mixture to set and gel. 
Diamines, hydrocarbon diols, such as 
ethylene glycol and propylene glycol, 
hydroxyl-amines such as triisopropanoi- 
amine, are used in this invention as such 

55 agents. When these agents are used they 
are usually added to a polyurethane pre- 
polymer in a ratio of from 0.5:1 to 1.5:1 
and, preferably, 0.8:1 to 1.0:1 amine and/ 
or hydroxyl groups of the chain extending 

60 and crosslinking agent for each isocyanate 
group in excess of the reactive hydrogen 
groups of the reactive hydrogen-containing 
polymeric material. Bifunctional materials 
such as glycols and diamines are generally 

65 preferred as chain extending and crosslink- 



ing agents. In general the bifunctional 
materials yield products having superior 
spraying properties. Other methods known 
to those skilled in the art of preparing poly- 
urethane reaction mixtures with or without 70 
solvents being present may also be used. 

When used as a molding material, except 
for foamable polyurethane reaction mixtures, 
a solvent is usually added to the reaction 
imxture so that it will be in the form of a 75 
fluid mixture or solution. Generally, suffi- 
cient solvent is added to form a solution 
containing from 30 to 65 percent solids. 
However, a higher or lower concentration of 
solids can be used. When the solids con- 80 
centration is low, the individual applications 
will deposit a thin layer of the polyurethane 
polymer, and a large amount of the solvent 
will have to be removed during the curing 
process. A solids concentration of 40 per- 85 
cent or higher is generally desired. 

Various nonreactive solvents known to 
those skilled in the polyurethane art can be 
used for the preparation of the prepolymer 
solutions and polyurethane reaction mix- 90 
tures. Representative examples of the sol- 
vents are aromatic solvents such as benzene, 
xylene and toluene; and the liquid lower 
ketones such as acetone, methyl ethyl 
ketone, methyl isobutyl ketone, and diiso- 95 
butyl ketone. If the polyurethane reaction 
mixtures are to be used to prepare the cured 
polyurethanes in confined areas which are 
subject to explosive hazards, nonflammable 
chlorinated solvents can be used to form 100 
nonflammable polyurethane reaction mix- 
tures. Mixtures of solvents may also be 
used to obtain satisfactory spreading pro- 
perties and evaporation rates when the poly- 
urethane spray composition is applied to a 105 
polymeric surface. 

If desired, pigments, surface-active agents, 
leveling agents, such as cellulose acetate 
butyrate, and other additives well known to 
the spray-coating art can be added to the 110 
solution or dispersion of the polyurethane 
reaction mixture. When a pigment is 
added, it is added in an amount from 0.5 
to 10 parts and, preferably, in the amount 
from one to two parts of pigment per hun- 115 
dred parts of prepolymer by weight Sub- 
microscopic pyrogenic silica has been found 
to be an effective thixotiropic agent This 
material is prepared by the vapor phase 
hydrolysis of silicon tetrachloride. Such 120 
silica, sold under the trademark CAB-O- 
SIL by Godfrey L, Cabot, Inc., is useful as 
a thixotropic agent in the sprayable poly- 
urethane compositions when used in 0.1 to 
10 parts by weight per 100 parts of the pre- 125 
polymer in the solution. The preferred 
amount is from 0.5 to about 4 parts by 
weight. This range of pyrogenic silica gives 
improved thixotropic pronerties to the re- 
sulting sprayable composition. 130 
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The. -following examples further illustrate 
. the-myention ^dvM& : not intended to^be 
limtafiye.\ Inh.these examples ^the^parts^and 
.percentages .are % weight -unless otherwise", 
5 Ladicated. a ,. . ' - T, 



,.!^wo u -molds. r were ..pr^pared^-eadh.. with a 
contour ed -flexible mold member and a rigid 
Vl support member i hayinge^he general shape 

10 of the .mold . shown in Ifigs. , lr— 4 where ; the 
inauie^ diameter* of the jflexiblev ; mold mem- 
ber was about 3 J .inches and its^ depth :^wa§' 
abput}? }inches^ The rigid isupport-cmember 
was7made;rci| ^pd jand was rprovidfed with 

15 an aperture in its" bottom havmg a-dianieler 
^ pf T abpul?one-fourth inch. One mold had* a 
icontouredr concave silicone rubber.. .flexible 
- .mold^membter : and--the other ympldi haatja 
^ntourje^fconc^e poljraretm^ 

20 .mol^mejnber-iattacied to the^wopjden rigid' 
support. < y She polyurethane member had.**. a- 
release agent coating of a soya bean fatty 
.- .aLcid.^:.!;/^;. v v . 

;•. ^* »P(topp^ite^structoes^ha^ng flexible pply- 

25 urethajiegsheils^ adhered to iflexMe ;i peIlular 
polyurethane pads were prepareAlfepm each 
tof)xthe >: mqlds by -the f following method, f 1 ; 
fr Air-pressure was "applied through 'die 

. , aperture in ithe bottom of ?the t rif^dv;Support 

30 member tp^tfprce^tl^ mold ^member 

to distend outwardly from the rigid supports 
In this position a layer of a , liquid polyufe- 
thane,\,ieaGtion mixture was spray coated 
over/? the surface of the distended -flexible 

35 mold member. " ;!: 
The 3 air t pressure was; 5 removed : .and fa- 
vacuum, or a negative pressure* . applied' to 
the enclosed cavity between the ^flexible 
mold member and; the. rigid support, there- 

40 by actuating the -flexible mold member "in-' 
wardlysntoward the f rigid supports ,rln this 
specification the term "reduced pressure" 
includes negative pressures. The layer of 
polyurethane was then cured for about 15 

45 niinutes at a temperature of about 60 °C. to 
form secured flexible -polyurethane. shell on 
the.surfacei of the. flexible mold member. 

A foamable polyurethane reaction mixture 
was applied to a part of the surface of the 

50 cured polyurethane shell followed by the 
placement of a cover oyer the mold ^having 
a mounting bracket lightly adhered thereto. 
The foamable polyurethane reaction mixture 
was , allowed to expand to fill, the mold 

55 cavity and cured for about 10 minutes at 
about 25°C. to adhere to the flexible poly- 
urethane layer and the mounting bracket; 

The coyer was removed from the mold, 
leaving the mounting bracket adhered to the 

60 cured foamed polvurethane. Air pressure 
was applied through the aperture in the rigid 
support actuating the silicone rubber mold 
outwardly from the support member in a 
manner shown by Fig. 4 and the composite 



structure that comprised a ^polyurethane skin 65 
.integrated r : L with the -foam pad shaving the 
mounting ♦bracket^a^ re _ 
move^frpm. the 'mold, ,j > ^ - : : >4« ... 

The^iHcpne .rabber iflexible^m^ in 
this, texample , : was.. prepared bycicasting a 70 
.. liquid room .temperature vulcanizing>silicone 
,iffibberjpyer t 4he surface of causbaped 'leather 
-gramed /substrate. Other ?room,;temperature 
.yulcamzing .silicone rubbers, as welkas mill- 
able gum silicone rubbers can bemused and 75 
^if &rS?^?m^P^pse ,skflled,in the art 
f ^-fe^ was.. cured *at about 

PP? S?M ^^%^gramedU,substrate 
1? fem^flexible, se]f{releasing silicone rub- 80 
*? e f SSW&™°?3 memberrhavihg^i^surface 
bemg | a :ne^|tive reproduction: of r *he leather 
wSJB^^^a ^^^aid;^B^te. The 
: W l W 91 ,sihcpne rubber jwere tben .forther 
: 11^5^^ 8 2*C. 85 

,:Ml|9 r Qm* 8 hours, at about^O^ The 
i^ u ? d .FgP m teniperature curing silicone rub- 
l PM m& tp^ prepare the flejdble Arnolds was 
^^^^i^^and B 

BK$£&my)>. immediately prior- to prepar- 
^!fef:^# of ^mc^|ulbef: ' dompo- 
4 nent f mixture of ^grepoly- 

W r > ^ . extender, ^taSflize^iffls and 
™^C; Tn< ? Prepol5raer-^waS a 1 sflanoT'ter- 95 
minated polyprganosadxanb, Md r %he chain 
ext 5 n S e f, a r polyaTkpxy 7 e substitutSl- poly- - 
Component ^ ' emprises 
;;^^^aurate catalyst^ fiUers v and oils. 
■ml contoured^ flexible « member 100 

compnsmg * the flexible " ^ed polyurethane 
was prepared from a prepolymer'of E a poly- 
1 outa^ene pblyol having a MolecuTar r weight 
'"^L^ u r 3 S 0 andean hydroxyl -number of.- 
■ about ^^Md^^mSMyleaW 105 
-isocyanate); a ^ hydrocarbon diol^curatwe, and 
a small amount of a catalyst to accelerate 
the 1 cunng reaction. ' ' 

T^e polyurethane reaction mixture used 
tor- forming the flexible 5 polyuretKane shell 110 
on the flexible mold members of this ex- 
ample was prepared by mixing a polyure- 
thane prepolymer solution with a diamine 
solution. The polyurethane prepolymer was 
prepared at about 150°e from' a mixture 115 
of 1,4-butane diol adipates having an aver- 
age molecular weight of about 1500 and an 
average hydroxyl number of about 84 and 
4,4 -dicyclohexyl methane diisocyanate and 
dissolved in a chlorinated hydrocarbon sol- 120 
vent which contained a small amount of a 
coloring pigment. 

Just -before application to the mold sub- 
strate, the polyurethane prepolymer was 
mixed with a curative solution which con- 125 
sisted of an organic diamine and acetone. 

The foamable polyurethane reaction mix- 
ture used v to prepare the cellular cured 
polyurethane pads in this example was pre- 
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" pared from a mixture of a polyether triol 
having a molecular weight of about 3200 
and a hydroxyl number of about 52 and a 
polypropylene oxide adduct of penta- 

5 erythritol, toluene diisocyanate, a polymeric 
pblyol having a molecular weight of about 
3500 and a hydroxyl number of about 42, 
trimethanol propane, calcium stearate, a 
blocked copolymer of alkylene dialkyl sili- 
10 cone, a mixture of organic diamines and 
water. 

Additional polyurethane reaction mixtures 
can be used for this example, exemplary of 
which are reaction mixtures shown in du 
15 Pont de Nemours & Company Bulletin HR- 
26 of April, 1958 and foamable mixtures 
shown in U.S. Patent 3,072,582. 

The method of this invention is particu- 
larly useful for the preparation of molded 

20 padded elements such as seat cushions, 
crash, pads, bumpers and upholstery for 
automobiles which have thermoplastic 
layers, shells or skins adhered to resilient 
foam pads. The method is also useful for 

25 preparing solid molded articles which can 
be rigid, flexible or rubbery in nature. 

The invention can be practiced by coat- 
ing the exposed surface of the flexible mold 
member in its distended position with a 

30 liquid polymeric material in order to 
facilitate efficiently coating intricate por- 
tions of the flexible mold surface, following 
which the flexible mold member is actuated 
inwardly toward the rigid support member 

35 to form a generally concave mold, and the 
liquid polymeric material is then cooled, 
coalesced, dried, or cured to form a poly- 
meric layer, shell, or skin on the flexible 
mold surface. This is done as a conveni- 

40 ence with the primary objective being to de- 
posit a polymeric material on the surface 
of the flexible mold member which has a 
generally concave configuration or surface; 
it is not intended that the flexible mold 

45 member be limited to such a configuration. 
Thus it can also have a generally planar or 
a convex surface. 

Molded articles removed from concave 
flexible molds by applying unequal pressures 

50 and forces to the mold surface, such as by 
mechanical manipulation, to cause the 
flexible mold to activate outwardly such as 
inverting the flexible mold are subject to be- 
ing unnecessarily damaged as well as a simi- 

55 lar attendant danger to the flexible mold 
member. Therefore the method of this in- 
vention has particular utility where the fluid 
pressure between the flexible mold and rigid 
support member is applied equally over the 

60 enclosed surface area of the flexible mold 
member to actuate the said flexible mold 
member away from the rigid support as a 
means for removing a molded article from 
the mold.. 



WHAT WE CLAIM IS: — 65 
1. A method of preparing molded 
articles which comprise the steps of 

(a) depositing at least one coat of a 
liquid polymeric material, curable to a 
flexible polymer, onto the exposed surface 70 
of a flexible contoured mold member 
attached to a rigid support member to form 

an enclosed cavity therebetween and dis- 
tended outwardly from the said rigid sup- 
port member by the application of fluid 75 
pressure to the said enclosed cavity, where- 
in the said exposed surface of the mold 
member has the property of not tightly ad- 
hering to the said polymeric material when 
cured, 80 

(b) applying a reduced fluid pressure to 
the said enclosed cavity to move the said 
flexible mold member having the liquid poly- 
meric material coating thereon toward and 
into contact with the said rigid support 85 
member to shape the said flexible mold 
member, 

(c) forming a shaped flexible solid poly- 
meric layer by curing the said liquid poly- 
meric material coating on the surface of the 90 
flexible mold member, and 

(d) applying a fluid pressure in the said 
cavity between the flexible mold member 
and the rigid support member to move the 
flexible mold member away from the rigid 95 
support member. 

2. The method according to claim 1 
where the liquid polymeric material is spray 
coated onto the exposed surface of the 
flexible mold member as a polyurethane re- 100 
action mixture and where the said flexible 
contoured mold member is a silicone rub- 
ber. 

3. A method according to claim 2 where- 
in the said polyurethane reaction mixture is 105 
prepared from at least one reactive hydro- 
gen containing polymeric material having a 
molecular weight between 700 and 5000 and 
selected from polyester polyols, polyether 
polyols, dihydroxy terminated polymers of 110 
conjugated diene hydrocarbons and castor 

oil, organic diisocyanate, and a curing agent 
selected from diamines, hydrocarbon diols 
and hydroxylamines. 

4. A method according to claim 1 of 115 
forming a composite structure having a 
flexible polyurethane layer on the exterior 
thereof adhered to a resilient foamed poly- 
urethane pad which comprises the steps of 

(a) applying at least one layer of a 120 
liquid polyurethane reaction mixture curable 
to a flexible polymer, to the exposed sur- 
face of a flexible contoured mold member 
where the mold member is attached to and 
distended way from, by the application of 125 
fluid pressure, a rigid support member to 
form an enclosed cavity therebetween, where 
the exposed surface of the flexible mold 
member has the property of not tightly ad- 
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- hering io the polyurethane reaction mixture 
when 'cured;' " 1 1 v * ^ f;>4W . 

^(8) Applying a' reduced fluid pressure in 
the said cavity to move the flexible mold 
member toward and into contact with the 
rigid support member, 

(c) curing the polyurethane reaction mix- 
ture to form a flexible cured polyurethane 
layer, 

(d) applying a f oamable polyure thane-re- 
action mixture onto the surface of ^the 
flexible cured polyurethane layer and foam- 
ing and curing the said foamable polyure- 
thane reaction mixture to form the said 
composite structure, J 



(e) applying a fluid pressure in the said 
cavity to move the flexible mold member 
away from the rigid support member, and 

OQ removing the said composite struc- 
ture from the flexible mold member. 20 

5. A method according to claim 4 where 
the layer of liquid polyurethane reaction 
mixture is applied by spraying. 

6: A method, according to claim 4 
wherein the .flexible mold member is a sili- 25 
cone rubber. 
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